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Abstract 
In this project, the HWRIC database of information pertaining to sites 
which are potential sources of pollution by hazardous wastes was improved by 
the revi ew of the data and through the collection of the dates of known 
operation of industrial sites. Possible sources of contamination in DeKalb, 
DuPage, Grundy, Kane, Kankakee, Kendall, Lake, McHenry and Will counties were 
identified. The sites were selected if they were associated with one of the 
selected Standard Industrial Classification codes that are considered to be 
indicative of the production, use, or disposal of hazardous wastes. Sites at 
which there are no current activities, but which supported activities in the 
past fifty years, were included as they were identified. Such information is 
especially valuable since it often predates regulatory record keeping. 
The sites now included in the nine counties reviewed from the original 
database were deri ved by screen i ng ali st of compan i es as soc i ated with the 
above mentioned SIC codes on a case by case basis. The screening eliminated 
strictly administrative sites, such as headquarters, that would not be 
expected to be sources of contamination. As a result of this project the 
HWRIC database now contains more comprehensive information on potential 
contamination sites in the nine counties. The information covers sites beyond 
those regulated by state or federal government. 
A method for convers i on of address records to mappable coord i nates also 
was developed. Further suggestions as to how this method can be improved were 
made. 
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EXECUTIVE SUMMARY 
The Hazardous Waste Research and Information Center (HWRIC) is 
establishing an information and database system of sites in Illinois which may 
be potential sources of contamination. The Illinois State Water Survey (ISWS) 
has been developing this database for the HWRIC over the past two years. The 
initial database development was completed in the first year. The second year 
began the database enhancement, which included both expansion and detailed 
screening of the information gathered during the first project. 
During the first year, a set of computer readable magnetic tape files was 
collected and reviewed by the ISWS for possible inclusion in the HWRIC 
database. Among the files collected were the Resource Conservation and 
Recovery Act (RCRA) sites fi 1 es and Superfund sites fi 1 e from the U. S. 
Environmental Protection Agency (USEPA), purchased through the National 
Techni cal Information Servi ce (NTIS). Other sources of data i ncl uded the 
III i noi s Envi ronmenta 1 Protection Agency (I EPA) Selected Inventory fil e and 
the Greater Chicago Metropolitan Sanitary District (GCMSD) file of companies 
that discharge to the sewers. Sites were associated with Standard Industrial 
Classification (SIC) codes indicating the type of activity conducted on the 
site. These SIC codes became the basis for the list of activity types to be 
included in the HWRIC database. In addition to the computer data files 
mentioned above, the Dun and Bradstreet, Inc., market index file was used to 
expand the number of sites involved in activities of the types represented by 
the sel ected SICs. Ali st of these codes is presented in Appendi x A. Large 
blocks of data were selected from the Dun and Bradstreet data using 
categorical groups of SICs associated with such general activities as 
manufacturing and production of chemicals. Among the sites that were germane 
to the HWRIC database development project on the broad categorical basis were 
ineVitably some sites which might not meet all the criteria for inclusion in 
the final files. These were screened out during the database enhancement. 
The ISWS screened, on a site-by-site basis, the data accumulated for the 
HWRIC database duri ng the fi rst year of database enhancement. Ni ne of the 
most industrialized counties in the state were the subject of the first year 
of enhancement. These nine counties are DeKalb, DuPage, Grundy, Kane, 
Kankakee, Kendall, Lake, McHenry, and Will. 
Three tasks were completed. 
1. Site-by-site screening of data from the nine counties under study. 
The screen i ng was performed to remove any sites included duri ng the very 
general, categorical collection of data for the database, if those sites were 
now, upon closer examination, considered not to fit the criteria for 
inc 1 us ion. The criteri a used to screen the sites were: (l) the type of 
activity, (2) the locatability of the site, (3) the reasonable sureness that 
the site actually supported the activity involving the hazardous materials 
(rather than just an office or mail ing address for the site), and (4) the 
likelihood of an impact of the activity on the environment, as may be inferred 
from its size. 
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2. Determination of the length of time over which the activity occurred 
on the site. The determination of duration of activity allows the estimation 
4 of the potential for contamination from historic sites. For example, if a 
site existed at an identified location for 30 years, and if the hydrogeology 
showed that contamination from the site could be expected to travel only a 
given distance in 30 years, the site is probably not responsible for 
contamination at a more distant point. 
3. Initiation of development of a method for the conversion of address 
information to mappable coordinates for use with the Geographic Information 
System (GIS). A method was developed for those areas where the U.S. Census 
Bureau had developed files of look-up tables for use by the computer system 
supporting the GIS to obtain the mappable coordinates by interpolation from 
reference points. 
Field checking of data for the city of Kankakee in Kankakee County also 
was completed. The results of the field-checking exercise demonstrated that 
the data in the HWRIC database that had been processed through the screening 
and historic data collection steps had improved in quality over those 
collected during the first year. The percent of data in the database that are 
reasonably verifiable has increased to 71% with the screening and research 
methods employed for the database enhancement. This represents an improvement 
of 23% over the 48% of verifi ab 1 e sites from the mass i ve, categori ca 1 data 
collection of the initial database development project. 
x 
1.0 BACKGROUND 
1.1 Relationship of This Project to Previous Work 
During the first year of its operation, the Hazardous Waste Research and 
Information Center (HWRIC) began to establish its own information and database 
system containing information on sites of potential contamination by hazardous 
waste in the state. This was done through a series of contracts, personnel 
acquisitions and purchases of a mainframe computer and software. The HWRIC 
needs a base of i nformat i on for research and i nformat i on purposes that goes 
beyond the content of the files of data kept by state and federal regulatory 
agencies. These agencies and groups gather the information necessary to track 
the sites regulated under their jurisdiction. Often this kind of information, 
though useful and important, answers only part of the question a researcher 
may ask. Unfortunately, it is not possible for research groups to gather 
large-scale, broad-scope data to fill the gaps in the information record. In 
order to obtain some further information on sites of potential contamination, 
we have used sources such as Dun and Bradstreet, Inc., and the Illinois 
Manufacturers Directory (IMD). The object is to get as much additional 
information as possible about sites of a similar nature with respect to 
activity type, but which may not be regulated. 
The original database system was to consist of all the data that could be 
collected about sites in Illinois regulated by the state or federal 
governments, and about any unregulated sites determined by HWRIC studies to be 
possible sources of contamination to the environment. In accordance with 
Subtitle C of the Resources Conservation and Recovery Act (RCRA), some sites 
are not regulated. Until recently, sites producing less than 1000 kg per 
month of hazardous waste, called sma 11 quant i ty generators (SQGs), were not 
federally regulated. In November 1984, the level was reduced to 100 kg per 
month of hazardous waste. Those sites produci ng between 100 and 1000 kg per 
month will probably be appearing in the regulatory files within 2 or 3 years. 
Small quantity generators are estimated to comprise about 98 percent of all of 
the hazardous waste generators in the country, while very small quantity 
generators (VSQGs), those generating less than 100 kg per month, comprise 75 
percent of all generators of hazardous wastes (Abt Associates, 1985). These 
two types of generators, SQGs and VSQGs, are closely associated with major 
population-industrial centers, and therefore are likely to be densely located 
in these areas. Consequently, they are important enough to be included in the 
HWRIC database. Some sites added to the database during this project involve 
materials exempted from hazardous waste regulations, or are sites that were 
active before the regulations came into effect and are no longer active. The 
sites which are no longer active or existent are considered 'historic sites' 
for the purpose of the information and database system development. Knowing 
where hazardous wastes were generated, and knowi ng that in the past most 
wastes were unregulated and disposed of on site allows us to determine the 
possible sources of contamination in an area. This is true even when the site 
is no longer active and, further, where there is no evidence of the site at 
the present time. 
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Purchase of an in-house PRIME computer and the ARC/INFO (ESRI, Inc) 
software package in the fall of 1985, provided the computing environment for 
the information and database system at HWRIC. The Ground-Water Section (GWS) 
of the Illinois State Water Survey (ISWS) was involved with the planning and 
establ ishment of the HWRIC database during that first year. It was the task 
of the ISWS to acquire, analyze, document and prioritize the initial datasets 
that were to be installed into the INFO database management system. SCS 
Engineers Inc., of Bellevue, Washington, assessed the computer needs of the 
HWRIC and made recommendations for the form and overall file structure of the 
HWRIC information and database system. Their report (SCS Engineers, Inc., 
1985) recommended that the various files collected initially by the ISWS be 
related through the use of one central file. The contents and general 
structure of this file was planned by the ISWS and were to be created by the 
HWRIC computer staff at the time of the installation of the database on the 
PRIME computer. 
1.2 The Hazardous Sites Inventory File 
The overall plan of this central file, called the Hazardous Sites 
Inventory File, was described in detail in HWRIC Contract Report HRR006 
(Schock, et al. 1985). The central file is a summary list of the sites which 
are included in the HWRIC database. It contains the following elements of 
information for each site: 
name 
address 
zip code 
Standard Industrial Classification code (SIC) 
unique identifier 
city 
year of earliest known operation 
year of latest known operation 
links to other sites 
The Hazardous Sites Inventory Fil e i ncl udes a uni que identifi er number 
attached to each site in the database. This number has been attached to every 
site collected by the ISWS for the original HWRIC database during the first 
year of database development. The number is arbitrary and has no relationship 
to 1 ocat ion, . size, age or potent i a 1 envi ronmenta 1 impact of the site. The 
un i que i dent i fi er for each site was related to each and every occurrence of 
that site among all of the fil es in the database system. The i dent i fi er 
allows the widely varied amounts and types of information for each site to be 
drawn upon by the database management system by us i ng the i dent ifi er as a 
locator. Since the information associated with any specific site might come 
from several different sources, the information for that site can be very 
detailed or very simple, depending on the source or sources. The use of a 
relational database management system allows all of the information that is 
associated with a site to be queried when needed. This approach to data 
management is more effi ci ent than havi ng to create for each site a 1 arge 
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record that contains all possible fields, most of which will be blank for the 
maj ori ty of the sites. The use of the un i que i dent ifi er is the key to the 
relational database management system. 
Only the SIC of the main or major activity of the site is included in the 
Hazardous Sites Inventory File, though up to five SICs may be associated with 
a site in the entire database. The inclusion of the SIC of the major activity 
is done to facilitate a general subsetting of the entire database for further 
interrogation. Not all of the elements of information that comprise the total 
scope of content covered by the database can be known for every site in the 
database. With the use of the un i que i dent ifi cat i on number, the other fi 1 es 
in the database management system can be drawn upon for the sites of interest. 
Because of its structure, the sites inventory is a quick reference for certain 
kinds of "first-cut" subsetting of the data. The content of the file, 
descri bed above, can be used to select subsets of the entire database by 
location, activity type, time period or linkage with other sites. 
The unique identification number and use of the central file allow the 
inclusion of new information into the database for sites already in the 
Hazardous Sites Inventory File. Information from subsequent studies by any of 
HWRIC's contractors or other information sources can be added to the database 
by attaching the correct unique identifier to the information. This relates 
the information directly to that already in the base for that site. Attaching 
a unique identification number to those sites from other studies and sources 
wh i ch are not already in the system all ows them to be added to both the 
hazardous sites inventory list and to the system of files containing discrete 
i nformat ion. The new i nformat i on becomes part of the re 1 at i ona 1 database 
system with all of the advantages of that system, such as easy inter-
relationship of files and quick access through the use of keys. 
The work completed during this contract followed this approach. All of 
the sites in the initial database 1 ist created during the first database 
development contract had a unique identification number attached to them by 
the end of that fi rst contract. The database enhancement contract continued 
the development of the database system. 
The three task areas were, in summary: 
1. To review each of the sites that had been included in the initial 
database list to determine whether they fit the criteria described in section 
2.1. The initial sites were selected in broad categorical groups by SIC from 
several computerized data files including the Resource Conservation and 
Recovery Act (RCRA) and Superfund files from the United States Environmental 
Protection Agency (USEPA) purchased through the National Technical Information 
Service (NTIS), from the Illinois Environmental Protection Agency (IEPA), from 
the Greater Chicago Metropolitan Sanitary District (GCMSD), and from Dun and 
Bradstreet, Inc., files. 
2. To 'determine the length of time over which these sites of potential 
contamination may have existed, whether the activities on those sites were 
always of a similar type, or whether there may have been more than one type of 
activity that could pose a potential threat of contamination. 
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3. To develop a method of conversion to mappable coordinates from the 
street addresses in the database for use with the Geographic Information 
System (GIS), a computer mapping software package. 
1.3 Purpose of the Project 
One of the purposes of this project was to add the dimension of time to 
the data in the HWRIC database by determining the duration of the activities 
on each site. This has been done for nine of the counties in Northeastern 
Illinois which are among the ten most industrialized counties in Illinois. 
These nine counties are: DeKalb, DuPage, Grundy, Kane, Kankakee, Kendall, 
Lake, McHenry, and Will counties. Figure 1 is a map of the nine counties 
screened and revi ewed thi s year. Thi s was accompl i shed by searchi ng the 
directories 1 isted in Table 1 for potential sources of contamination in the 
nine counties. These counties account for approximately 30 percent of the 
data in the entire original database collected for HWRIC during the first year 
of database development. The search method is discussed later in this report. 
Historic sites were added to the base when any activity was found to have 
existed in the past but was no longer functioning on that site. These were 
found while searching the data and information sources listed in Table 1. 
Searching as used in this project means that the researcher reviews every 
business and service 1 isted in the directory or other source book for each 
city in the county under study. Each business or service is considered for 
entry into the HWRIC database if it is associated with an SIC that falls among 
those in appendix A. A discussion of how this list of SICs was selected is 
presented in the next section of this report. Once the SIC has been 
determi ned to be acceptable, the address is checked. If the address is one 
which allows its location as a geographic point (P.O. Box does not allow one 
to locate the site, but unfortunately, in some cases it is the only address 
available and must be kept), the site is included in the list to be entered 
into the database. In a small number of cases, no street address was found 
for a site. This was most often true where a company had an address for its 
activity, but also reported having a disposal site. In some of these cases 
there was no clear information that the disposal site was at the same place as 
the company. There was no way to know if the mailing address was the same as 
the address of the disposal site. In these cases a unique identification 
number was associated with the name and the disposal SIC in order that the 
possibility of a separated but related disposal site is not overlooked. The 
criteria for inclusion are discussed in the next section. 
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Figure 1 
Map of the Nine Counties Researched 
During the First Year of Database Enhancement 
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Table 1 
Sources and Volumes Used to Acquire Historic 
Sites and to Cross-Check Information 
The Illinois Manufacturers Directories published 
by Manufacturers News Inc. 
Volumes: 1941 1972 
1949 1977 
1955 1982 
1960 1984 
1968 1985 
1970 
The Illinois Services Directories published by 
Manufacturers News Inc. 
Vol urnes: 1981 
1982 
1984 
The City Directories for Joliet, Illinois published 
by R.L. Polk and Company. 
Volumes: 1932 through 1955 
The phone books distributed by Illinois Bell for 
the entire state of Illinois. 
Years: 1984 and 1985 
During investigation of the sites, the duration and type of activity 
on the sites was determined, as well as the changes of type of activity that 
may have been taking place on those sites. In this study, the word site means 
a physical location. That site may have been the location of a plant which 
did tool and dye making for the years 1942 to 1950. In 1950 the site may have 
been bought by a company doing foundry work. This site is still active today. 
The site will then be entered into the database with a linkage indicating that 
on this site more than one activity has taken place. The unique identifier of 
the company occupying the site during the earlier time period will appear in 
the record of the later company as a link. 
Equally as important was the careful review, as previously discussed, of 
the sites in the original HWRIC database for those nine county areas. This 
was undertaken in order to impose a more rigorous set of criteria for 
inclusion of sites into the database than could have been imposed during the 
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initial database creation project. The criteria used in the first contract 
were less stringent for reasons of volume and time. 
Another aspect of the project was to develop the methodology by which 
data for the sites in the database can be converted to mappable coordinates 
from postal ilddresses. Th is phase of the work was done in cooperation wi th 
staff from the Illinois Department of Energy and Natural Resources (DENR) and 
from Northern Illinois University (NIU) at DeKalb. The procedure has been 
developed, and recommendations for ways to improve the data that will be used 
with the method are made in a later section of this report. 
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2.0 DATA REVIEW AND ACQUISITION OF HISTORIC DATA 
2.1 Selection of Sites for Database Enhancement 
All sites in the original database list included a zip code, but not all 
sites had county information attached to them. Therefore, an estimate of the 
county was made by using the zip codes which fell into that county to extract 
the sites occurring there. Some zip codes extend across county lines. It was 
impossible to readily determine, solely based on zip code, in which county a 
particular site is located. In such cases, if more than 50 percent by area of 
a zip code fell into one county, sites for the entire zip code were researched 
with the dat~ for that county. The decision to do this made it necessary to 
do some cross-checking to determine the required information about sites, but 
this procedure was found to be the most feasible way to approach the large 
volume of data to be processed. When a site was determined to be located in a 
county other than the nine under study, the i nformat i on was set as i de for 
review when that county is processed. 
The original list of sites for the nine counties of interest were 
separated into files by zip code groups. To do this, zip codes in each county 
were listed and those in more than one county were examined through the use of 
the ARC/INFO system on the PRIME computer to determine which county contains 
the most area for that zip code. Table 2 shows the number of records extracted 
from the original database list for each county. 
Table 2. 
Records by County Group in Original Database 
COUNTY RECORDS COUNTY RECORDS 
DeKalb 516 Kendall 246 
DuPage 8793 Lake 3438 
Grundy 243 McHenry 1595 
Kane 2786 Will 1833 
Kankakee 555 
Total Records 20005 
Subsetted county groupi ngs of data from the ori gi na 1 database were put 
into individual files for the review step. These files contained mainly sites 
that exist at the present time, or have existed within the last two to three 
years. This assumption is reasonable because the sources of the data included 
in the HWRIC database to this point deal with sites of two general types, both 
of which are current or recent. These types are: 
1) sites regulated by the state and/or federal government 
2) sites listed by Dun and Bradstreet, Inc. 
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Because the sources of i nformat ion in the ori gi na 1 database 1 i st are 
government and large business groups, there is little reason to believe that 
these original sites do not or did not exist. Upon making this assumption, we 
examined the sites on the list according to the following criteria for 
continued inclusion in the HWRIC database. 
1. Does the type of activity designated by its SIC code occur among 
those codes considered in this project to be possible sources of 
contamination? The list of SICs used to screen the sites is included in 
Appendix A. SICs to be used in this project were selected by using the SICs 
associated with RCRA sites as a base. Those types of activities which are 
regulated under RCRA and must report to the government obviously handle 
hazardous wastes, but the RCRA file does not contain SICs. The RCRA sites in 
Illinois were matched with other entries for those sites on the initial 
database 1 i st. Other entri es for the sites came from other fi 1 es, some of 
which associate an SIC with the site. Therefore, the RCRA file provides a link 
between SIC and hazardous-waste associated activities. A list of these RCRA 
associated sites was compiled. 
All sites on the initial list that had one of the SIC codes associated 
with the RCRA 1 i st were then fl agged as "RCRA-l ike." Any SIC not associ ated 
with a RCRA site was reviewed to determine if it represented an industry that 
might involve hazardous sUbstances. Most SICs not associated with RCRA sites 
were activities such as realty, financial institutions, and retail 
establishments. However, we expected that some hazardous-waste related 
activities would not be found on our "RCRA-like" list, since not all types of 
RCRA-regulated activities would be expected to occur in Illinois. As an 
example of some of these SICs: 2810 (industrial inorganic chemicals), 2812 
(alkalies and chlorine), and 2830 (drugs) were not on the original RCRA-
associated 1 ist, but should be on the potential contaminators 1 ist, and so 
were added to the list. 
2. Could the site be located? If no address can be found for a site, 
and if the site cannot be found in any phone book or other source of 
information, the site is then set aside to be checked to determine from which 
file it came. Non-regulatory sites with no identifiable address are removed 
from the database. Therefore, a RCRA, or Superfund site is not go; ng to be 
deleted from the base, though it is unlikely that such a site would not have a 
1 ocat i on of some descri pt i on attached to it. In any event, no regul atory 
site is removed from the database. Addresses added to the list conform to the 
standards needed to use the GIS for mapping purposes. 
3. Was there any clear indication that the site is not where the 
activities involving potential contaminants actually occur or occurred? A 
site may be on the 1 i st and actually be the offi ce of a bus i ness for wh i ch 
activity occurs elsewhere; for example, refuse removal services. Such sites 
must be flagged as non-active sites themselves, but retained as potential 
sources of information about the actual site upon which hazardous materials 
may be stored, used, or disposed. 
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4. Was the approximate size of the activity obvious from the information 
available? At the beginning of the project, the number of employees was 
considered in making this determination. It was thought that, except in cases 
where activities such as landfills can be carried out with a small number of 
employees, the site might be deleted if it had fewer than ten employees. The 
data in the computer sources for employee number did not agree with other 
sources, however. For example, the Illinois Manufacturers' Directories (IMD) 
did not agree with the IEPA computer file for some sites. Upon examination, 
it was clear that the numbers in some of the computer records were actually 
the number of individuals employed in the specific office where the 
questionnaire was completed, or the number of employees in the administration 
of the company, and not the number in the ent ire company. If i nformat ion 
about the annual sales of the company was available, or the square footage of 
the plant was listed, this information was used along with the listed number 
of employees-to determine the size of the company, and therefore an estimate 
of its potential impact on the environment. Very few sites were deleted from 
the original database solely on the basis of number of employees. 
In summary, all the sites on the original database list for the county 
under review were screened against the criteria discussed previously in this 
report. Those whose activities did not appear to be on the list of SICs were 
checked to be sure that the SIC listed for them was reasonable in terms of the 
name and description of activity, if given in the computer printout or source 
books. If the activity was determined to be one which was not included in our 
set, the uni que i dent ifi er for that company was added to the 1 i st to be 
deleted from the original database list. If a site fulfilled the criteria, 
it was then checked to determine if the location was available. The few sites 
rejected on this criteria were added to the deletions list. The next factor 
to be checked was the status of the site as an office or other type of listing 
not on the active site for the activity. These were flagged as offices, which 
in this context meant any related address not involved directly with the use, 
production, or disposal of hazardous materials. These sites were removed from 
the database list since they are not sites that should be included in impact 
or assessment type studies, or any study that is mainly interested in the 
spatial locations of sites. 
Finally, the remaining sites were examined to determine if there was 
reason to delete them on the basis of size (i.e., relative impact potential). 
Whenever there was some doubt as to whether a site should be deleted on this 
basis, the site was left in the database list. The philosophy behind this 
scheme is that it is better to have included some sites that may be too small 
to have significant impact, than to have removed sites that may be large 
enough to warrant their inclusion in the database. A discussion of the uses 
of the vari ous 1 i sts created at thi s poi nt in the enhancement appears ina 
later section discussing the implementation of the database. 
2.2 Searching the Directories 
Illinois Manufacturers' and Services Directories were used to locate 
sites within the city areas of the county under review. The directories are 
annual volumes which contain the names, addresses, SICs, and sometimes the 
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number of employees for subscri bers. The d i rectori es avail able for the 
counties of interest span the years from 1941 through 1985. The directories 
for the years 1 isted in Table 1 were chosen as representative of the 
available information. There were gaps in the year sequences of available 
directories of greater than three to five years. In these cases all of those 
directories available, were used. 
The directories are divided into alphabetical listings by city. In the 
procedure used to create the database of historic information, the cities 
which occur within the county under study were located and a 1 ist of these 
cities was made. The researchers used the directories to accumulate a list of 
sites and associated information for the cities in the county under review. 
The directories are listings of those manufacturers and services that 
subscribed to the directory for marketing purposes. The historic information 
will, therefore, be almost exclusively of this type. For those cities which 
were large enough to be included among the City Directories, as was, Joliet in 
Will County, there is a more complete listing of sites and their activities 
for review and acquisition of historic information. 
The companies in each city were listed in alphabetical order on coding 
sheets for collection of historic data by the ISWS staff. Figure 2 is an 
example of the coding form. Name, address, zip code, product or service of 
the company, SIC code, and number of employees were listed wherever found. 
The fi rst item determi ned was the servi ce or product as denoted by the SIC 
code. Accumulated coding sheets were then compared with the printed list from 
the original computer database for that county. Unique identification numbers 
were added to the sheets for sites already on the ori gi na 1 database 1 i st. 
Next, any company (site) which did not by that time have a unique identifier, 
which meant it was an historic site, was assigned a unique identifier of its 
own. Companies providing services such as answering services, auctioneering, 
consulting, architects, etc. were not included since they do not produce or 
use hazardous materials. Certain other activities, such as clothing 
manufacture (except when dyeing is involved), were not selected for similar 
reasons. All businesses that involve printing, trucking, transport were 
included. Also, hospitals, laboratories, paper mills, metal industries, city 
dumps, parks, forest 1 and, and anyth i ng to do with chemi cal s and all i ed 
products were included because of their potential to produce or use hazardous 
materials. Figure 3 is a flow chart showing the procedure for data review and 
acquisition. 
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Name: 
Address: 
Product: 
1941 
1949 
1955 
1960 
1968 
1970 
1972 
1977 
1980 
1982 
1984 
1985 
1986 
Figure 2 
Example of the Coding Form Developed 
for Acquisition of Historic Data 
X County 
City Zip 
SIC Emp 
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Pr~cedure for Data Review 
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2.3 Data Entry and Processing 
Once the historical information was gathered and coded onto the forms, it 
was entered into a file for preparation for transfer to the HWRIC database. 
This section discusses the structure, creation and maintenance of this file. 
A separate fi 1 e was created for each county researched. One record was 
created for each site in the fil e. Each record cons i sted of the fo 11 owi ng 
twelve fields: 
1. X Number - A unique ISWS identification number for each 
site .. 
2. City - The city in which the site is located. 
3. Name - The name of the company or operator of the 
service at the site. 
4. Address - The address of the site. 
5. Zip Code - The zip code of the site. 
6. SIC Code - The SIC code describing the type of 
activity at the site. 
7. Year From - The first year of documented operation 
at the site. 
8. Year To - The last year of documented operation at 
the site. 
9. Unique identifier number of previous company at same 
location - an historical link which traces the activity 
at a particular address. A unique identifier number 
in this field represents a company that was at the 
address listed in field 4 before the listed company 
(i.e., the company represented by the unique identifier 
number in field 1). 
10. Unique identifier number of previous location for same 
company - an historical link which traces the movement 
of a particular company. A unique identifier number in 
this field corresponds to the site for a previous 
address of the company. 
11. Unique identifier number of new company at same 
location - similar to field 9. A unique identifier 
number in this field represents a company which was 
at the address listed in field 4 after the listed 
company. 
12. Unique identifier number of new location of same company -
similar to field 10. A unique identifier number in this field 
corresponds to the site for a future address of the company. 
An example of the records in the historical data files is shown in 
Fi gure 4. A 11 of the i nformat ion in each of these records was deri ved from 
the codi ng forms created duri ng data coll ect ion. It was necessary for the 
staff to deri ve the 1 i nkages from the re 1 at i onsh ips between the entri es for 
vari ous years on the forms. These 1 inks between sites that were related, 
appearing in fields nine through twelve, had to be developed as the 
information was researched. A number of rules and assumptions were used to 
aid in coding the more ambiguous cases. The assumptions and an explanation 
of each are given below. 
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Figure 4 
Sample of Raw Historical Data File 
(fields described in Appendix C in detail) 
X873400 AURORA ANDERLAB INC 211 N RIVER ST 3600 1960 
1960 
X873405 AURORA ANDERSON MFG CO INC 1144 E DEARBORN AVE 
60507 3461 1970 1972 X873415 
X873415 AURORA ANDERSON MFG CO INC 422 CLEVELAND AVE 
60504 3461 1968 1968 X873410 X873405 
X873410 AURORA ANDERSON PRODUCTS MFG CO INC 524 N HIGHLAND 
AVE 3461 1960 1960 X873415 
X873420 NORTH AURORA ANDERSON-HICKEY CO GRANT ST 3522 
1949 1949 
X873425 ST CHARLES ANDERSON MFG & ENGINEERING CO 4 N 
463 BABSON LANE 60174 3559 1982 1985 
X873430 AURORA ANFINSEN PLASTIC MOLDING INC NEW YORK ST 
3079 1949 1960 X305520 
The assumptions are: 
1. A un i que i dent i fi er number was ass i gned for each site. If a company 
handled potentially hazardous waste at two different addresses, each separate 
address was assigned its own X number, that is, its own unique identifier. On 
the other hand, if a company had two addresses inclose proxi mity (e. g., 10 
Main St. and 110 Main St.), they were assumed to be two entrances to the same 
site and only one identifier was given to that site. 
2. SIC codes were associated with each site from a variety of sources. 
In most cases they were either drawn directly from the Manufacturers Directory 
and City Directory, or from the original database computerized source files. 
Where these SIC codes from more than one source disagreed, or where there were 
multiple activities at one site, the most representative SIC code was chosen 
as the main SIC by the ISWS staff after review of the SIC manual and the 
description of the activity on the site from the computer files and 
directories. All SICs associated with any site in the computerized sources 
were retained in the database. 
3. When assigning the elements "Year From" and "Year To" to any site 
found in the ori gi na 1 database, it was assumed to have been active for at 
least 1984 and/or 1985. Therefore, if a site was found in the original 
database, but could not be found in the Manufacturers Directory, it was 
assumed to have been active from 1984 to 1985. This assumption was modified 
to allow for a distinction to be made between those sites assumed to be active 
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for 1984 to 1985 and those which were actually verified as having been there 
for those years. Note that data always took precedence over assumptions. 
Thus, if a site in the original database was found in the directories for 1984 
but not in 1985, it was entered as from 1984 to 1984. This does not mean that 
sites which were not in the directories in 1985 absolutely did not exist in 
1985, but it does give recognition to the fact that companies may have ceased 
to be active in 1985. Until such time as information to the contrary is 
found, the assumption of the existence of an active site should be consistent 
throughout the project. 
4. Another assumption regarding the activity on a site was to presume a 
site active even if it could not be verified over a gap in its history. For 
example, if a company was found at a particular location from 1970 to 1975 and 
then again at that same location with the same activity from 1980 to 1985, it 
was assumed to be active at that location from 1975 to 1980, i.e., it was 
entered as active from 1970 to 1985. Note, however, that a similar 
assumption was not made if the company changed locations. Thus, if the company 
was found at one address from 1970 to 1975 and at another address from 1980 to 
1985, the assumption was that the site was inactive from 1975 to 1980. 
5. Links were entered into fields nine through twelve, described 
earlier, only when there was a clear and obvious succession of information 
that made the sites relatable. If, for example, a particular company was 
found at one address for the years 1970 to 1975 and then at another address 
for the period 1977 to 1982 with the same activity, the earlier address would 
be considered the previous location and the latter address would be considered 
the new 1 ocat ion. On the other hand, if the company had been found at the 
first location from 1970 to 1975 and at a second location from 1973 to 1978, 
then no link would be formed. The rationale behind this decision stemmed from 
the fact that when overlapping occurred, it was impossible to determine which 
site actually preceded the other. Alternatively, it is possible that one 
company is operating two sites at the same time. 
Historical data were entered into the database using a series of 
interactive computer programs. These programs prompted the user to enter the 
information necessary to fill all of the fields as described above. In this 
section of the report, the data entry process and program are discussed. 
Sites basically fall into two categories: those that were in the original 
database and those that are new. When a new site was added to the historical 
database , all of the fi e 1 ds had to be entered. On the other hand, when 
entering a site which was in the original database, only the items npt present 
in the original database had to be entered. Specifically, the fields which 
must be entered in such a case are the X Number or un i que i dent ifi cat ion 
number (field 1), the city (field 2), the from and to years (fields 7 and 8) 
and the links (fields 9-12), if any. Note that if one of the other fields 
were entered (e.g., SIC Code), then the newly entered value was the one which 
appeared in the final historical database. This allows data to be checked and 
subjected to the criteri a previ ously di scussed, and corrected if necessary. 
As each site was completed, the data entered for it were echoed back for 
verification. The data entry program was written in the C computer language. 
The source code is presented in Appendix B. 
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Once the data for a particular county had been entered, they were 
processed to yield the final historical database file provided to the HWRIC. 
The procedure used to process files in the early stages of the project is 
shown in Figure 5. As the work progressed, more efficient ways were developed 
to create the data to be used in the files. In this process, sites which were 
already in the database were not entirely reprocessed by hand. Under the new 
system, only those new sites found in the reference materials were entered by 
hand. Thus, it was necessary to first merge the records from the original 
hazardous waste database into the historical database. Once this was 
completed, all of the sites flagged for deletion had to be removed from the 
historical database. A list of unique identifier (X) numbers from which the 
deletions can be made from the original database was created. The updated 
procedure is shown schematically in Figure 6. The changes in the data after 
the imposition of the criteria onto the original list are shown in Table 3. 
These changes include both the deletion of original records and the addition 
of records for hi stori c sites. At fi rst th ismay seem to be more of a 
detriment than an enhancement. However, if the sites removed were ones 
acquired through the massive, categorical collection procedures of the first 
database development project, then the imposition of the more detailed 
criteria would naturally be expected to screen out more sites. Duplicate 
records have been removed. 
Table 3 
Records in Final Files Compared with Original Files 
County ONR FNR 
DeKalb 516 447 
DuPage 8793 8371 
Grundy 243 88 
Kane 2786 2296 
Kankakee 555 285 
Kendall 246 129 
Lake 3438 3114 
McHenry 1595 790 
Wi 11 1833 1725 
ONR = Original Number of Records 
FNR = Final Number of Records 
The changes that took place in the data files can be further observed by 
examining Table 4 which describes those changes in terms of the percentage 
differences in the data in terms of additions and deletions. The deletions 
col umn represents the number of di screet sites that were removed from the 
original database. Since one site may have appeared in more than one file, 
there woul d have been one record for each of these entri es in the ori gi na 1 
database. The Hazardous Sites Inventory List contains only one record for 
each di screet site. Therefore the number of del et ions is a small er number 
than the number of records actually deleted. Additions represent the new 
records, that is, the historic sites which have been added to the database. 
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Figure 5 
Procedure Used to Process Files 
of Historic Data 
Sort new data 
by X number 
Add flelds 
separators 
,I, 
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Figure 6 
Procedure Used in Improved Processing 
of Files of Historic Data 
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Table 4 
Statistical Comparison of File Changes 
COUNTY ONS FNS DEL ADD %DEL %ADD 
DeKalb 416 447 142 173 34 41 
DuPage 7443 8371 1006 1934 13 25 
Grundy 189 88 113 12 59 6 
Kane 2242 2296 874 928 38 41 
Kankakee 478 285 310 117 64 24 
Kendall 213 129 107 23 50 10 
Lake 2232 3114 337 545 15 24 
McHenry 1253 790 721 258 57 20 
Will 1559 1725 459 625 29 40 
Headings: 
ONS = Number of Sites in Original Database 
FNS = Number of Sites in Combined (Final) Database 
DEL = Number of Sites Deleted from or Merged with Original Database 
ADD = Number of Sites Added to Original Database 
2.4 Field-Checking of Data 
To this point in the project, the data collection efforts for the nine 
count i es had been entirely done from computeri zed fil es and paper sources. 
Several questions cannot be answered confidently without field-checking the 
data. These questions are: 
1. Are the sites in the current database real 
sites, i.e., can they be located? 
2. Do these sites support the activities indicated 
by the associated SIC codes? 
3. Are there sites which should be in the database 
that are not there? 
4. Are there sites in the database which should 
not be there, but cannot be removed based solely 
upon the information in the data files? 
5. Is there any evidence that the historic sites 
were once there, even if they are now inactive 
or non-existent? 
6. Are there sites which were thought to be 
historic, but which are still active? 
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A subset of data was made for the city of Kankakee in Kankakee County, 
one of the nine counties under study. The sites that existed in the database 
after the historic data acquisition had been completed for that area were 
plotted by hand onto street maps. A route was planned such that the sites 
coul d be seen wh il e dri vi ng past. It was thought that the route woul d pass 
the sections of the area in which most of the industrial activity would take 
place, but care was taken to observe the adjacent areas as well for sites of 
interest. In all, 95 sites were plotted and planned for viewing. Table 5 is 
a summary of the results of the field checking exercise. 
"Current-correct information" sites are those which were found to be 
exactly as expected without any reservations. "Current-not found" sites are 
those wh i ch were not seen in the places expected. Th is does not mean that 
these sites do not exist at all, but that the information available does not 
locate them properly. "Current-incorrect information" sites are those which 
were found, but the activity indicated in the database does not seem to be the 
one now occurring on the site. "Current-now inactive" sites are those which 
appeared on the current HWRIC database 1 i st as active, but were not active 
when field-checking occurred. In almost all cases these sites showed signs 
that they had been active until recently. There were often 'moved' signs or 
'for lease' signs on the buildings. "Historic-evidence of existence" sites 
are those which were seen when passed, that is to Sqy, there was a building 
with a sign or fresco showing the name of the company. "Historic-no 
evidence"sites are those buildings or empty lots that no longer have any 
i dent i fyi ng marks or evidence that the activity of interest occurred there. 
"Historic-but still active" sites are those which the database indicated were 
inactive, but were found to be active. "Additional historic" sites are those 
which show evidence of past activity of interest to the database, but were not 
found in the research process. "Additional current" sites are those observed 
during the field-checking exercise but not found in the records. These could 
be sites that are not tracked for regul atory purposes, have not app 1 i ed for 
credit ratings through the process that would get them into the Dun and 
Bradstreet, Inc. data, or have not reported under the regulations. 
The combi nat i on of the current sites found to be correct wi thout any 
reservation, the current-now-inactive sites, and the historic sites with 
evidence of being correct yielded a total of 65 percent of the expected sites 
that were found. 
If the historic sites without evidence are accepted as real sites, since 
they appear in the IMDs for those years, and the reportedly historic sites 
which are still active are added to this total, the database is 71 percent 
correct. This figure is an improvement of 23 percent over the 48 percent of 
the data found to be correct in the original database list when a portion of 
it was field-checked last year. The improved quality of the data is 
attributable to the research and screening method, since the data sources are 
the same for the original data in both years. 
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Table 5 
Field Checking Results 
Category of Site Number of Sites Percent of Total 
Current-correct information 
Current-not found 
Current-incorrect information 
Current-now inactive 
Historic-evidence of existence 
Historic-no evidence 
Historic-but still active 
Additional Historic 
Additional Current 
Total 
Grand Total 
37 
22 
5 
5 
19 
6 
1 
95 
2 
53 
150 
39 
24 
5 
5 
20 
6 
1 
100 
63* 
*Potential increase in number of sites if field checking is done in all 
areas of the state. 
Incorrect information in the source data may be the result of the 
collection method or data entry, or both. The large volume of data that must 
be collected by regulatory agencies for their compliance with mandates and 
regul ati ons precl udes much, if any, fi el d-checki ng. The changes may take 
years to show up in the files, if they ever do. The agencies which keep these 
data might not be informed of the change of status, and cannot be expected to 
check each one. 
The field-checking exercise proved to be a success, in that it showed 
that the method of screening and researching the data has improved the quality 
of the data base. In the first year of database work, the field-checking 
showed that 17 percent of the sites on the files at that time were likely to 
be residential sites that were possibly the location of offices or mailing 
addresses of businesses, but not the sites on which the activity occurred. In 
this episode of field-checking, we saw only one site that was a residence 
without a business obviously associated with it. 
2.5 Geocoding Procedure 
This section of the report discusses a method for generating geographic 
information, specifically mappable coordinates, from the address records in 
the historical database. Such a method was needed in order to display the 
locations of sites on maps for information purposes or to combine the 
locations of sites into data sets containing other pertinent information for 
d i sp 1 ay or research purposes. The development of the process to take the 
address for a given site and generate map coordinates from it required the 
logical combination of some existing procedures and techniques, and some 
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developed data processing and program steps to make the data from each step 
usable in the next step. The steps developed in the process are described 
below. 
The cornerstone of the geocoding system is a set of geographically based 
computer files created through a process known as Dual Independent Map 
Encoding (GBF/DIME). GBF/DIME is a means of coding geographic information so 
that it can be edited easily on a computer. Each DIME record consists of a 
range of addresses for a particular street, and the corresponding codes ·for 
the blocks, census tracts or geographic areas associated with the segment. By 
match i ng an address from the hi stori ca 1 database to an address range from a 
DIME fil e, researchers can ass i gn geographi c i nformat i on to the hi stori cal 
database. 
The major problem with using DIME files to perform geocoding is that they 
are available only for municipalities with populations greater than 50,000. 
Thus, the only Illinois areas tabulated in the DIME files at the present time 
are Chicago, St. Louis and the surrounding areas, Davenport and the 
surrounding areas, Peoria, Rockford, Springfield, Decatur, Champaign, 
Bloomington and Kankakee. These sites include the municipality only, not the 
entire county. These are the most heavily industrialized areas, and therefore 
are the most likely to have large numbers of potential sources of 
contamination. For the development of the method of converting addresses to 
mappable coordinates, these available files are a very good beginning. Their 
use should allow HWRIC to get a set of coordinates for a large percentage of 
the sites in the database. Individual checking of the validity of sites 
plotted by the computer through the geocoding method has not been undertaken 
since the procedure does not yet warrant the map plotting steps. 
An effort is under way to fi nd more extens i ve coverages developed for 
similar purposes by other sources. One source for such coverages is 
Geographic Data Technology, Inc, which has obtained all of the available 
GBF/DIME files for the u.S. from the u.S. Census Bureau and has been working 
to rna i nta in and extend these fil es. Thei r goal is to combi ne data from a 
number of sources to provide DIME coverage for the entire country. It is 
highly recommended that HWRIC maintain correspondence with Geographic Data 
Technology Inc., to take advantage of these files when they become available. 
2.6 Assigning Geographic Codes to the Historic Database 
During this project, the geocoding procedure was done with the ARC/INFO 
system on the Illinois Natural History Survey's (INHS) PRIME computer. Thus 
it was necessary to transfer data from the historical database on the ISWS VAX 
computer at the water Survey to the PRIME computer at the Natural Hi story 
Survey. If the procedure wi 11 be done on the PRIME at HWRIC in the future, 
the data and the steps for its processing may reside together, thus 
eliminating this step. Only two fields, the unique identifier (field 1) 
called the X number, and the site's address (field 4) were transferred from 
the VAX to the PRIME. A subset file containing fields 1 and 4 was created on 
the VAX, and transferred to the PRIME. The transfer was made in one of two 
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ways, depending on the size of the file. For large files, the simplest way 
was to write a tape and transfer the tape to the Natural History Survey. If 
the fil e was small, it coul d be moved to a mi crocomputer and transferred to 
the PRIME with the PC Plot package (MicroPlot Systems). 
Once on the PRIME, the addresses had to be put into a standard format so 
that they could be matched with those in the DIME files. This was accomplished 
with the ARC command ADPARSE. ADPARSE converts raw addresses in a data file 
into an INFO file suitable for other geocoding operations. As full 
documentation on ADPARSE, and on the programs used for the geocoding 
procedure, can be found in the Geocoding Users Manual, only an overview will 
be given here. ADPARSE creates a file containing the standardized addresses 
it creates, as well as a fil e of the addresses it coul d not proces·s. The 
standardized address file does not contain the site's X number. However, it 
does contain the sequence number of raw address records. Therefore, the X' 
number from the raw records may be related to the output address file by using 
this element. 
The second step in the geocoding procedure involves converting the 
GBF/DIME file to an ARC INFO coverage. This is achieved through ARC DIMEARC 
and a number of rel ated programs. The coverage created by DIME/ARC is 
unsuitable for use, as is; four-step post-processing procedure makes the 
coverage usable. Completion of the four steps converts a DIME file into an 
ARC INFO coverage. The next step in geocoding is the actual matching between 
the address data file and the DIME coverage. Specialized indices for the 
address i nformat ion in the coverage are created. These i nd i ces allow the 
address matching to be processed quickly. ADMATCH is used to form links 
between records in the Events-bY-Address file and a coverage. ADMATCH scans 
the address fil e for records that in previ ous runs (i f any) have not been 
matched successfully. It then attempts to match them. While performing this 
step, in REJECTS mode, unmatchable addresses are displayed at the terminal 
along with likely candidates for their match. The user can interact with 
ADMATCH to change addresses and force matches. 
ADMATCH also has an option to run in either the FORGIVE or the NOFORGIVE 
mode. This option controls the strictness of the algorithm used to determine 
address matches. In the FORGIVE mode, matches are made where a single 
candidate can be selected as "likely to match." In NOFORGIVE mode, addresses 
must match exactly to be considered equivalent. For our purposes, 'the FORGIVE 
mode seemed most appropriate. 
After the matching, the final step of the geocoding procedure, assigning 
attri butes and coordi nates to the matched addresses, coul d be performed. 
When addresses are matched from a GBF coverage (as is the case with the DIME 
files), coordinates are interpolated for a specific address by its position in 
the range of addresses wh i ch it matches. The computer codes and detailed 
explanation of the steps are presented in Appendix C. 
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3.0 IMPLEMENTATION 
The files created during the HWRIC database enhancement should be added 
to the exi st i ng i nformat i on and database system much as any other fi 1 e from 
any other study should be added to the system. These files already have the 
unique identifier attached to the records relating them to the original 
database. Therefore, two tasks are needed to add them to the base. First, 
the del et ions fil e shoul d be imposed on the entire system of fil es for the 
base. This is accomplished by using the deletions list as a table of 
identifier numbers to be compared with the sites in the files. If any of the 
numbers in the deletions file also exist in the files already on the system, 
those sites should be removed from those files. If the HWRIC staff feels 
would like to review those sites recommended for deletion, a "deletions file" 
can be created into which those sites would be copied when identified. This 
file could then be reviewed and acceptable deletions could be performed at a 
1 ater time. 
The second task to be completed is the addition of the historical 
information to the HWRIC base. This actually only requires that the new sites 
be added to the Hazardous Sites Inventory File, and that the new information 
(i.e., the years of activity and the linkages to other sites) be added to the 
old sites in the Inventory file. 
The need to make both add i t ions to and del et ions from the Hazardous 
Sites Inventory file once again emphasizes the importance of this file as the 
central file of the database system. The information in the Inventory has 
been selected from the various source files as described in the section on the 
hierarchical, structure of the Hazardous Sites Inventory file recommended in 
the previous contract report (Schock, et al., 1985). These elements can be 
overwritten by new i nformat i on and thus rna i nta in thei r status as the best 
available information. Each time a more reliable source of information 
becomes available to the HWRIC database system it should be put into the 
Inventory. Si nce any data element in the Hazardous Sites Inventory Fi 1 e may 
be derived from one of several different source files, steps should be taken 
to insure that the best source is used for each element. 
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4.0 CONCLUSIONS (FUTURE NEEDS) 
The data in the HWRIC i nformat i on and database system will need to be 
reviewed for the remaining ninety-two III inois counties in the same manner 
used for the nine counties in this project. Ninety-one of these counties 
contain approximately as many sites in the original database list as did these 
nine counties. The other county, Cook, contains nearly half of the 
information from the original base. This county should be researched by 
itsel f. 
The geocoding procedure should be further developed. In the first run 
of the method on a file that had been edited very little, the attempt to match 
addresses to the DIME files yielded about 20 percent matches. If some 
fundamental editing were done to force some standardization of the nonstandard 
address formats, this match percentage could be raised appreciably. This could 
be achieved by doing such things as removing punctuation marks, organizing 
numbers and direction indicators such as "N" and "S" into conventional forms, 
and standardizing abbreviations. All of these things are time consuming but 
not difficult. Of course, some hand-editing could be done to raise the 
success rate as well. Contact should be kept with Geographic Data Technology, 
Inc., to determine when files of coordinates might become available. 
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6.1 Appendix A 
Selected SICs Used During This Project 
Standard Industrial Codes selected for inclusion in the 
Hazardous Waste Research and Information Database 
0111 Wheat 
0112 Ri ce 
0115 Corn 
0116 Soybeans 
0119 Cash grains 
0131 Cotton 
0132 Tobacco 
0133 Sugar crops 
0134 Irish potatoes 
0139 Field crops, except cash grains 
0161 Vegetables & melons 
0171 Berry crops 
0172 Grapes 
0173 Tree nuts 
0174 Citrus fruits 
0175 Deciduous tree fruits 
0179 Fruits & tree nuts not else-
where classified 
0181 Ornamental floriculture & nursery 
products 
0182 Food crops grown under cover 
0189 Horticulture specialties not else-
where classified 
0191 General farms primarily crop 
0700 AGRICULTURAL SERVICES 
0711 soil preparation services 
0721 crop planting and protection 
0723 crop prep services for market 
0729 general crop services 
0741 Veterinary services for livestock 
0742 Vet services animal specialties 
0751 livestock services 
0782 Lawn and garden services 
0783 Ornamental shrub and tree services 
0800 FORESTRY 
0811 Timber tracts 
0821 Forest Nurseries & Tree Seed gather-
ing & Extracting 
0843 Extraction of pine gum 
0849 gathering of forest prod. not else-
where classified 
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0851 Forestry services 
0900 FISHING, HUNTING, TRAPPING 
0919 Misc. marine prod. 
0971 Hunting, trapping and game prop. 
1000 METAL MINING 
1011 iron ores 
1021 copper ores 
1031 lead and zinc ores 
1041 gold ores 
1044 silver ores 
1051 bauxite and other aluminum ores 
1061 ferroalloy ores, except vanadium 
1081 metal mining services 
1092 mercury ores 
1094 uranium-radium-vanadium ores 
1099 metal ores, nec 
1100 ANTHRACITE MINING 
1111 anthracite 
1112 anthracite mining services 
1200 BITUMINOUS COAL AND LIGNITE MINING 
1211 bituminous coal and lignite 
1213 bituminous & lignite mining services 
1300 OIL & GAS EXTRACTION 
1311 Crude petroleum & natural gas 
1321 natural gas liquids 
1381 Drilling oil & gas wells 
1382 Oil & gas field exploration services 
1389 Oil & gas fields services not else-
where classified 
1400 MINING & QUARRYING OF NONMETALLIC 
MINERALS, EXCEPT FUELS 
1411 dimension stone 
1422 crushed & broken limestone 
1423 crushed & broken granite 
1429 crushed & broken stone not else-
where classified 
1442 construction sand & gravel 
1446 industrial sand 
1452 Bentonite 
1453 Fire clay 
1454 Fuller's earth 
1455 Kaolin & ball clay 
1459 clay, ceramic and refractory mineral 
not elsewhere classified 
1472 Barite 
1473 Fluorspar 
1474 Potash, soda and borate minerals 
1475 Phosphate rock 
1476 Rock salt 
1477 sulfur 
1479 chemical & fertilizer mineral mining 
not elsewhere classified 
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1481 nonmetallic minerals services 
1492 gypsum 
1496 talc, soapstone and pyrophyllite 
1499 miscellaneous nonmetallic mineral 
2200 TEXTILE MILL PRODUCTS 
2231 Brood woven fabric mills, wool 
2251 Women's full length & knee length 
hosiery 
2252 Hosiery except women's full length 
& knee hosiery 
2253 Knit outerwear mills 
2257 Circular knit fabric mills 
2258 warp knit fabric mills 
2259 knitting mills, nec 
2261 finishing plants, cotton 
2262 Finishers of broad woven fabrics 
2269 Finishers of textiles, not else-
where classified 
2272 Tufted carpets & rugs 
2292 lace goods 
2293 Paddings & upholstery filling 
2295 coated fabrics, not rubberized 
2296 Tire cord & fabric 
2297 Nonwoven fabrics 
2298 cordage & twine 
2299 textile good not elsewhere classified 
2300 APPAREL AND OTHER TEXTILE PRODUCTS 
2381 fabric dress and work gloves 
2400 LUMBER AND WOOD PRODUCTS 
2420 Sawmills and planning mills 
2421 sawmills and planning mills,general 
2431 Millwork 
2434 Wood kitchen cabinets 
2435 Hardwood veneer & plywood 
2436 Softwood veneer & plywood 
2439 Structural wood member, not elsewhere 
2441 Nailed & lock corner wood boxes 
& hooks 
2448 Wood pallets & skids 
2449 Wood containers not elsewhere 
classified 
2451 Mobile homes 
2452 Prefabricated wood buildings 
& components 
2491 Wood preserving 
2492 Particleboard 
2499 Wood products not elsewhere 
classified 
2500 FURNITURE AND FIXTURES 
2511 Wood household furniture except 
upholstered 
2512 upholstered household furniture 
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2514 Metal household furniture 
2515 Mattresses & bedsprings 
2517 Wood television, radio, phonograph 
& sewing machine cabinets 
2519 Household furniture not elsewhere 
classified 
2521 Wood office furniture 
2522 Metal office furniture 
2531 Public building & related furniture 
2541 Wood partitions, shelving lockers 
& office & store fixtures 
2542 Metal partitions, shelving, lockers 
& office & store fixtures 
2591 Drapery hardware & window blinds 
& shade 
2599 Furniture & fixtures not elsewhere 
classified 
2611 pulp mills 
2621 paper mills, except building paper 
2631 paperboard mills 
2641 paper coating and glazing 
2642 envelopes 
2643 bags, except textile bags 
2645 die-cut paper and board 
2646 Pressed & molded pulp goods 
2647 sanitary paper products 
2648 Stationary, tablets & related prods 
2649 converted paper products, nec 
2651 folding paperboard boxes 
2652 set-up paperboard boxes 
2653 corrugated and solid fiber boxes 
2654 sanitary food containers 
2655 fiber cans, drums & similar products 
2661 building paper and board mills 
2700 PRINTING AND PUBLISHING 
2711 newspapers 
2721 periodicals 
2731 book publishing 
2732 book printing 
2741 misc. publishing 
2751 commercial printing, letterpress 
2752 commercial printing, lithographic 
2753 engraving and plate printing 
2754 commercial printing, gravure 
2761 manifold business forms 
2771 greeting card publishing 
2782 blankbooks and looseleaf binders 
2789 bookbinding and related work 
2793 photoengraving 
2794 electrotyping and stereotyping 
2795 lithographic platemaking services 
2800 CHEMICALS AND ALLIED PRODUCTS 
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2812 alkalies and chlorine 
2813 industrial gases 
2816 inorganic pigments 
2819 industrial inorganic chemicals, nec 
2821 plastics materials and resins 
2822 synthetic rubber 
2823 cellulosic man-made fibers 
2824 organic fibers, noncellulosic 
2831 biological products 
2833 medicinals and botanicals 
2834 pharmaceutical preparations 
2841 soap and other detergents 
2842 polishes and sanitation goods 
2843 surface active agents 
2844 toilet preparations 
2851 paints and allied products 
2861 gum and wood chemicals 
2865 cyclic crudes and intermediates 
2869 industrial organic chemicals, nec 
2873 nitrogenous fertilizers 
2874 phosphatic fertilizers 
2875 fertilizers, mixing only 
2879 agricultural chemicals, nec 
2890 Misc. chemical products 
2891 adhesives and sealants 
2892 explosives 
2893 printing ink 
2895 carbon black 
2899 chemical preparations, nec 
2900 PETROLEUM AND COAL PRODUCTS 
2911 petroleum refining 
2951 paving mixtures and blocks 
2952 asphalt felts and coatings 
2992 lubricating oils and greases 
2999 petroleum and coal products, nec 
3000 RUBBER AND MISC. PLASTICS PRODUCTS 
3011 tires and inner tubes 
3021 rubber and plastics footware 
3031 reclaimed rubber 
3041 rubber and plastics hose and belting 
3069 fabricated rubber products, nec 
3079 misc. plastics products 
3100 LEATHER AND LEATHER PRODUCTS 
3111 leather tanning and finishing 
3131 boot and shoe cut stock and findings 
3143 men's footware, except athletic 
3144 women's footware, except athletic 
3149 Footwear, except rubber not else-
where classified 
3150 Leather gloves and mittens 
3151 leather gloves and mittens 
3161 Luggage 
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3171 Women's handbags & purses 
3172 Personal leather goods, except 
handbags & purses 
3199 Leather goods, not elsewhere 
classified 
3200 STONE, CLAY AND GLASS PRODUCTS 
3211 flat glass 
3220 Glass and glassware, pressed or 
blown 
3221 glass containers 
3229 pressed and blown glass, nec 
3230 Products of purchased glass 
3231 products of purchased glass 
3240 Cement, hydraulic 
3241 cement, hydraulic 
3251 Brick & structural clay tile 
3253 Ceramic wall & floor tile 
3255 clay refractories 
3259 Structural clay products, not 
elsewhere classified 
3261 Vitreous china plumbing fixtures 
& earthenware fittings & bathroom 
accessories 
3262 Vitreous china table & kitchen articles 
3263 Fine earthenware (whiteware) table & 
kitchen articles 
3264 Porcelain electrical supplies 
3269 Pottery products, not elsewhere 
classified 
3271 Concrete block & brick 
3272 Concrete products, except block & 
brick 
3273 Ready-mixed concrete 
3274 Lime 
3275 Gypsum products 
3281 Cut stone & stone products 
3291 abrasive products 
3292 asbestos products 
3293 gaskets, packing and sealing devices 
3295 minerals, ground or treated 
3296 mineral wood 
3297 Nonclay refractories 
3299 Nonmetallic mineral products, not 
elsewhere classified 
3300 PRIMARY METAL INDUSTRIES 
3312 blast furnaces and steel mills 
3313 electrometallurgical products 
3315 steel wire and related products 
3316 cold finishing of steel shapes 
3317 steel pipe and tubes 
3320 Iron and steel foundries 
3321 gray iron foundries 
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3322 malleable iron foundries 
3324 steel investment foundries 
3325 steel foundries, nec 
3331 primary copper 
3332 primary lead 
3333 primary zinc 
3334 primary aluminum 
3339 primary nonferrous metals, nec 
3341 secondary nonferrous metals 
3350 Nonferrous rolling and drawing 
3351 copper rolling and drawing 
3353 aluminum sheet, plate and foil 
3354 aluminum extruded products 
3355 aluminum rolling and drawing, nec 
3356 nonferrous rolling and drawing, nec 
3357 nonferrous wire drawing & insulating 
3360 Nonferrous foundries 
3361 aluminum foundries 
3362 brass, bronze, and copper foundries 
3369 nonferrous foundries, nec 
3398 metal heat treating 
3399 primary metal products, nec 
3400 FABRICATED METAL PRODUCTS 
3411 metal cans 
3412 metal barrels, drums, and pails 
3421 cutlery 
3423 hand and edge tools, nec 
3425 hand saws and saw blades 
3429 hardware, nec 
3431 metal sanitary ware 
3432 plumbing fittings and brass goods 
3433 heating equipment, except electrical 
3441 fabricated structural metal 
3442 metal doors, sash, and trim 
3443 fabricated plate work (boiler shops) 
3444 sheet metal work 
3446 architectural metal work 
3448 prefabricated metal buildings 
3449 misc. metal work 
3451 screw machine products 
3452 bolts, nuts, rivets, and washers 
3462 iron and steel forgings 
3463 nonferrous forgings 
3465 automotive stampings 
3466 crowns and closures 
3469 metal stampings, nec 
3471 plating and polishing 
3479 metal coating and allied services 
3482 small arms ammunition 
3483 ammunition, exc. for small arms, nec 
3484 small arms 
3489 ordnance and accessories, nec 
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3493 steel springs, except wire 
3494 valves and pipe fittings 
3495 wire springs 
3496 misc. fabricated wire products 
3497 metal foil and leaf 
3498 fabricated pipe and fittings 
3499 fabricated metal products, nec 
3500 MACHINERY, EXCEPT ELECTRICAL 
3511 turbines and turbine generator sets 
3519 internal combustion engines, nec 
3523 farm machinery and equipment 
3524 lawn and garden equipment 
3531 construction machinery 
3532 mining machinery 
3533 oil field machinery 
3534 elevators and moving stairways 
3535 conveyors and conveying equipment 
3536 hOists, cranes and monorails 
3537 industrial trucks and tractors 
3541 machine tools, metal cutting types 
3542 machine tools, metal forming types 
3544 special dies, tools, jigs, and fixtures 
3545 machine tool accessories 
3546 power driven hand tools 
3547 rolling mill machinery 
3549 metalworking machinery, nec 
3551 food products machinery 
3552 textile machinery 
3553 woodworking machinery 
3554 paper industries machinery 
3555 printing trades machinery 
3559 special industry machinery, nec 
3561 pumps and pumping equipment 
3562 ball and roller bearings 
3563 air and gas compressors 
3564 blowers and fans 
3565 industrial patterns 
3566 speed changers, drives, and gears 
3567 industrial furnaces and ovens 
3568 power transmission equipment, nec 
3569 general industrial machinery, nec 
3572 typewriters 
3573 electronic computing equipment 
3574 calculating and accounting machines 
3576 scales and balances, exc. laboratory 
3579 office machines, nec 
3581 automatic merchandising machines 
3582 commercial laundry equipment 
3585 refrigeration and heating equipment 
3586 measuring and dispensing pumps 
3589 service industry machinery, nec 
3592 carburetors, pistons, rings, valves 
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3599 
3600 
3612 
3613 
3621 
3622 
3623 
3624 
3629 
3631 
3632 
3633 
3634 
3635 
3636 
3639 
3641 
3643 
3644 
3645 
3646 
3647 
3648 
3651 
3652 
3661 
3662 
3671 
3672 
3673 
3674 
3675 
3676 
3677 
3678 
3679 
3691 
3692 
3693 
3694 
3699 
3700 
3711 
3713 
3714 
3715 
3721 
3724 
3728 
3731 
3732 
Machinery, except electrical, nec 
ELECTRIC AND ELECTRONIC EQUIPMENT 
transformers 
switchgear and switchboard apparatus 
motors and generators 
industrial controls 
welding apparatus, electric 
carbon and graphite products 
electrical industrial apparatus, nec 
household cooking equipment 
household refrigerators and freezers 
household laundry equipment 
electric housewares and fans 
household vacuum cleaners 
sewing machines 
household appliances, nec 
electric lamps 
current-carrying wiring devices 
noncurrent-carrying wiring devices 
residential lighting fixtures 
commercial lighting fixtures 
vehicular lighting equipment 
lighting equipment, nec 
radio and tv receiving sets 
phonograph records 
telephone and telegraph apparatus 
radio and tv communication equipment 
electron tubes, receiving type 
cathode ray television picture tubes 
electron tubes, transmitting 
semiconductors and related devices 
electronic capacitors 
electronic resistors 
electronic coils and transformers 
electronic connectors 
electronic components, nec 
storage batteries 
primary batteries, dry and wet 
x-ray apparatus and tubes 
engine electrical equipment 
electrical equipment supplies 
TRANSPORTATION EQUIPMENT 
motor vehicles and passenger car bodies 
truck and car bodies 
motor vehicle parts and accessories 
truck trailers 
aircraft 
aircraft engines and engine parts 
aircraft parts and auxiliary equipment, not 
elsewhere classified 
ship building and repalrlng 
boat building and repairing 
42 
3743 
3751 
3761 
3764 
3769 
3792 
3795 
3799 
3800 
3811 
3822 
3823 
3824 
3825 
3829 
3832 
3841 
3842 
3843 
3851 
3861 
3873 
, 3900 
3911 
3914 
3915 
3931 
3942 
3944 
3949 
3951 
3952 
3953 
3955 
3961 
3962 
3963 
3964 
3991 
3993 
3995 
3996 
3999 
4000 
4011 
4013 
4200 
4212 
4213 
4214 
railroad equipment 
motorcycles, bicycles, and parts 
guided missiles and space vehicles 
guided missile and space vehicle propulsion units 
and unit parts 
guided missile and space vehicle parts and aux. 
equipment, nec 
travel trailers and campers 
tank and tank components 
transportation equipment, nec 
INSTRUMENTS AND RELATED PRODUCTS 
engineering and scientific instruments 
environment controls 
process control instruments 
fluid meters and counting devices 
instruments to measure electricity 
measuring and controlling devices 
optical instruments and lenses 
surgical and medical instruments 
surgical appliances and supplies 
dental equipment and supplies 
ophthalmic goods 
photographic equipment and supplies 
watches, clocks, and watchcases 
MISCELLANEOUS MANUFACTURING INDUSTRIES jewelry, precious ware 
silverware and plated ware jewelers' materials & lapidary work 
musical instruments 
dolls 
games, toys, and children's vehicles 
sporting and athletic goods, nec 
pens and mechanical pencils 
lead pencils and art goods 
marking devices 
carbon paper and inked ribbons 
costume jewelry 
artificial flowers 
buttons 
needles, pins, and fasteners 
brooms and brushes 
signs and advertising displays 
burial caskets 
hard surface floor coverings 
manufacturing industries, nec 
RAILROAD TRANSPORTATION 
railroads, line-haul operating 
switching and terminal services 
TRUCKING AND WAREHOUSING 
local trucking, without storage 
trucking, except local 
local trucking and storage 
43 
4221 farm product warehousing and storage 
4222 Refrigerated warehousing 
4224 Household goods warehousing & 
storage 
4225 general warehousing and storage 
4226 special warehousing and storage, nec 
4231 trucking terminal facilities 
4500 TRANSPORTATION BY AIR 
4582 airports and flying fields 
4583 airport terminal services 
4600 PIPE LINES, EXCEPT NATURAL GAS 
4612 crude petroleum pipe lines 
4613 refined petroleum pipe lines 
4619 pipe lines, nec 
4700 TRANSPORTATION SERVICES 
4712 freight forwarding 
4742 railroad car rental with service 
4743 railroad car rental without service 
4782 Inspection & weighing services 
connected with transportation 
4789 transportation services, nec 
4900 ELECTRIC, GAS, AND SANITARY SERVICES 
4911 electric services 
4922 natural gas transmission 
4923 gas transmission and distribution 
4925 gas production and/or distribution 
4931 electric and other services combined 
4932 gas and other services combined 
4939 combination utility services, nec 
4941 Water supply 
4952 sewerage systems 
4953 refuse systems 
4959 sanitary services, nec 
4971 Irrigation systems 
5051 metal service centers and offices 
5052 coal and other minerals and ores 
5085 industrial supplies 
5087 service establishment equipment 
5088 transportation equipment & supplies 
5093 scrap and waste materials 
5160 Chemicals and allied products 
5122 Drugs, drugs proprietaries & 
druggists sundries (wholesale) 
5161 chemicals and allied products 
5171 petroleum bulk stations & terminals 
5172 petroleum products, nec 
5191 farm supplies 
5198 paints, varnishes, and supplies 
5199 Nondurable goods not elsewhere 
classified wholesale 
7213 linen supply 
7215 coin-operated laundries & dry cleaning 
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7216 dry cleaning plants, except rug 
7218 industrial launderers 
7251 Shoe repair shops, shoe shine parlors 
& hat cleaning shops 
7261 Funeral service & crematories 
7332 Blueprinting & photocopying services 
7333 commercial photography, art & graphics 
7342 disinfecting and exterminating 
7349 cleaning & maintenance services 
7391 research & development laboratories 
7395 photofinishing laboratories 
7397 commercial testing laboratories 
7399 business service, nec 
7531 Top & body repair shops 
7534 tire retreading and repair shops 
7535 paint shops 
7538 General automotive repair shops 
7539 Automotive repair shops not else-
where classified 
7549 Automotive services, except repair 
& car washes 
7600 Miscellaneous repair services 
7622 radio & tv repair 
7623 Refrigeration & air conditioning 
service & repair 
7629 electrical & electronic repair shops 
7641 reupholstery & furniture repair 
7692 welding repair 
7694 armature rewinding shops 
7699 repair shops & related services not 
elsewhere classified 
8051 Skilled nursing care facilities 
8059 Nursing & personal care facilities 
8060 Hospitals 
8062 general medical & surgical hospitals 
8063 Psychiatric hospitals 
8069 specialty hospitals 
8070 Medical and Dental Laboratories 
8071 medical laboratories 
8072 dental laboratories 
8081 out patient care facilities 
8091 Health & allied services not else-
where classified 
8221 colleges and universities, nec 
8222 Junior colleges & tech. institutes 
9223 correctional institutions 
9511 Air, water & solid waste management 
9512 Land, mineral, wildlife conservation 
9661 Space research & technology 
9711 national security 
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6.2 Appendix B 
Source Code for Data Entry and Processing 
Historical data were entered into the database using a series of 
interactive programs. The programs prompt the user to enter the information 
required. The source code was written in the C language~ 
To run the data entry program, the user simply types entry.xxx where xxx 
= the three letter county code. The program will then prompt the user for each 
of the required fields. After the data was verified, the record will be 
written to a file called dbraw.xxx where xxx is again the three letter county 
code. A core dump wi 11 occur if the user tri es to fill a fi e 1 d with more 
characters than it can handle (e.g., a ten digit zip code). 
Once the data for a particular county have been entered into dbraw.xxx, 
dbraw.xxx must be processed to yield the final historical database. 
If the data were gathered using the original method, a record exists in 
the dbraw. xxx fil e for each site that we eventua 11 y want in the hi stori cal 
database. In this case, processing simply consists of merging in the 
appropriate information from the original database. 
The following procedure will yield the finished historical database for 
the case when the data were collected by the original method: 
1a. sort -t= +0 -1 dbraw.xxx > dbraws.xxx 
lb. sort -t= +1 -2 110b.xxx > 110bs.xxx 
1c. awk -f pawk.add dbraws.xxx > dbraws2.xxx 
2. join2 -t= -a1 -j1 1 -j2 2 dbraws2.xxx 
110bs.xxx > merge.xxx 
3. awk -f pawk.cat merge.xxx > db.xxx 
4. awk -f pawk.dup db.xxx > db2.xxx 
Db2. xxx is the fi na 1 hi stori ca 1 database for the county whose code is 
xxx. To sort the historical database by name and format it for printing, 
execute the following two steps: 
5. sort -t= +2 -3 db2.xxx > db2s.xxx 
6. awk -f pawk.hfo db2s.xxx > dbfmt.xxx 
The formatted file of data is now easier to read. Dbfmt.xxx is now ready 
for printing. 
Under the new deletions system, only those sites actually found in the 
manufacturers references were entered by hand. Thus, it is necessary to first 
merge the records from the original hazardous waste database into the 
historical database. Once this is done, then all of the sites flagged for 
deletion must be removed from the historical database. The following 
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procedure will generate ali st of X numbers from wh i ch the del et ions can be 
made. 
la. sort -t= +0 -1 dbraw.xxx > dbraws.xxx 
lb. sort -t= +1 -2 110b.xxx > 110bs.xxx 
2. join2 -t= -al -a2 -jl 1 -j2 2 dbraws.xxx 
110bs.xxx> all.xxx 
3. awk -f pawk.lst all.xxx > xnumt.xxx 
4. sort +0 xnumt.xxx > xnumt2.xxx 
5. awk -f pawk.dup xnumt2.xxx > xnum.xxx 
Xnum.xxx contains the X numbers for all of the records in the county, 
i.e., a combination of all of the sites in the original database plus those 
added through the hi stori cal research. The fil e can now be edited to remove 
all of the X numbers flagged for deletion. Once this is done, the following 
should be done to resume processing: 
6. sort -t= +0 -1 xnum.xxx > xnums.xxx 
7. join2 -t= -al xnums.xxx dbraws.xxx > 
dbenh.xxx 
8. awk -f pawk.fil dbenh.xxx > dbraw2.xxx 
9. awk -f pawk.84 dbraw2.xxx > dbraw3.xxx 
10. sort -t= +0 -1 dbraw3.xxx > dbraws.xxx 
After step 10, dbraws.xxx is of the same form as dbraws.xxx in step la 
in the old (no deletions) system described previously. Thus, to finish 
process i ng, perform steps 1 c through 6 as descri bed in the steps for the 
earlier method on the previous page. 
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6.3 Appendix C 
Source Code for Geocoding 
On the ISWS VAX computer, in Awk, the command to create a subset file 
containing fields 1 through 4 of the historical database file is: 
awk -f pawk.pri db2.xxx > db2.pri 
The next step involves transferring db2.pri to the PRIME from the VAX. 
This can be done in one of two ways. If db2.pri is large, then the simplest 
way is to write it to tape and transfer the tape (physically) to the Natural 
History Survey. On the other hand, if db2.pri is relatively small, the 
following procedure may be easier. First, transfer db2.pri to a microcomputer 
using PC-Plot. Then, use PC-Plot again to transfer the file to the PRIME. 
Once db2.pri is on the PRIME, geocoding can proceed. First, the 
addresses in db2.pri must be put into a standard format so that they can be 
matched with" those in the DIME files. This is accomplished using the ARC 
command ADPARSE. ADPARSE converts raw addresses ina data fi 1 e into an INFO 
file suitable for other geocoding operations. ADPARSE is called in the 
following way: 
ADPARSE <raw address file> <output address file> 
<junk address file> <column> <length> 
The arguments are as follows: 
<raw address file> - original file transfer from the VAX 
<output address file> - name of the standardized address file to be created. 
More will be said about the format later. 
<junk address file> - A data file containing the address portion of those 
records from the raw address file which ADPARSE could not process. 
<column> - beginning column of the address string within raw data records. 
In this case the column number is 8. 
<length> - length of the address string within raw data records. This field 
is set to 255, which is the maximum address field which can be entered by 
the entry program. 
As mentioned previ ously, ADPARSE creates an output address fil e whi ch 
contains the standardized addresses. This output file does not contain the X 
number for the site. However, the first item in this INFO file is labeled 
ADD-ID. ADD-ID is equal to the sequence number of raw address records. 
Therefore, the X number from the raw records may be related to the output 
address file using the ADD-ID values. 
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The second step in the geocoding procedure involves converting the 
GBF/DIME file to an ARC INFO coverage. This is achieved through ARC DIMEARC 
and a number of related programs. 
First, the user executes the command 
DIMEARC <dime> <cover> 
where <dime> is the name of the DIME file to convert, and <cover> is the name 
of the coverage to be created. 
The cover created by DIME/ARC is unsuitable for use, as is. The following 
four post-processing steps are required to make the coverage usable. First, 
the ARC command CLEAN is used to clean the coverage and create polygon 
topology. In its simplest form, CLEAN takes as its only argument the coverage 
name. CLEAN takes the coverage, processes it and replaces the original 
coverage with the new cleaned one. 
Unfortunately, CLEAN requires more temporary file space than we are 
currently allocated on the PRIME. Therefore, it is necessary to submit CLEAN 
through the PRIME BIGJOB queue. When a job is submitted through BIGJOB, all 
of the work is done in a specially reserved block of disk space. After the 
work is finished, one simply copies the output file back into his or her own 
file space. Running a job through BIGJOB is similar to running a job through 
normal PRIMOS batch except that full pathnames must be specifi ed and the 
output file must be copied back into the user's home workspace. The COMO 
file which is used to submit CLEAN looks like this: 
COMO SWS>PAU1>CLEAN.COMO 
ARC CLEAN SWS>PAUL>COVER CLEANOUT 
ARC COPY CLEANOUT SWS>PAUL>COVER2 
COMO -E 
Note that ARC COPY will not let you copy the temporary file, CLEANOUT, 
back into COVER; a new name must be used. 
After CLEAN has been completed, the next step is to use BUILD with the 
LINE option to build topology for the arcs. The syntax is: 
BUILD <cover> LINE 
where <cover> is the name of the coverage created by CLEAN in the previ ous 
step. 
The third and fourth steps are to use JOINITEM to join the attributes of 
cover.ACODE and cover.PCODE with the AAT and the PAT of the coverage 
respectively. Before this is complete, the user should check the item list for 
both the cover .ACODE and cover. PCODE fil es. The fi rst item in both cases 
should be cover-ID. However, due to a bug in ARC, these fields may be 
incorrectly named TEST-ID. If such is the case, then they should be renamed 
to cover-ID using the ARC INFO ALTER command. 
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The join may now be performed. The correct syntax is as follows: 
JOINITEM cover.AAT cover.ACODE cover.AAT cover-ID cover-ID 
JOINITEM cover. PAT cover.PCODE cover. PAT cover-ID cover-ID 
Compl et i on of the above steps converts a DIME fil e into an ARC INFO 
coverage. We are now in a position to continue the geocoding procedure. The 
next step in geocoding is what the GEOCODING user's manual calls step three. 
Step three is when the actual matching between the address data file and the 
DIME coverage takes place. 
Step three actually cons i sts of two substeps. The fi rst substep uses 
the ARC program ADBUILD to create specialized indices for the address 
information in the coverage. These indices allow the address matching to be 
done quickly. The syntax for ADBUILD is: 
ADBUILD <coverage> 
like CLEAN, ADBUILD uses a considerable amount of temporary file space. 
Therefore, it is suggested that users with a small disk space allocation run 
ADBUILD in the BIGJOB queue. 
After ADBUILD is run, the actual address matching can be done using 
ADMATCH. ADMATCH is used to form links between records in the 
Events-by-Address file and a coverage. ADMATCH runs in one of two ways, 
either in the BATCH mode or in the REJECT mode. In BATCH mode, the program 
scans the address fi 1 e for records that in previ ous runs (i f any) have not 
been matched successfully. It then attempts to match them. 
In REJECTS mode, unmatchable addresses are displayed at the terminal 
along with likely candidates for their match. The user can interact with 
ADMATCH to change addresses and force matches. 
ADMATCH also has an option to allow it to run in either the FORGIVE or 
the NOFORGIVE mode. This option controls the strictness of the algorithm which 
is used to determi ne address matches. In the FORGIVE mode, matches are made 
where a single candidate can be selected as "likely to match." In NOFORGIVE 
mode, addresses must match exactly to. be considered equivalent. For our 
purposes, FORGIVE mode seemed most appropriate. 
The syntax for ADMATCH is: 
ADMATCH <BATCH I REJECT> <FORGIVE NOFORGIVE> <address file> <match 
coverage> 
Upon running, ADMATCH will add an item, called the GBF#, to the address 
file. GBF# contains the internal arc number for the matching feature from the 
coverage. A positive GBF# corresponds to an address on the left side of the 
arc, a negative GBF# corresponds to an address on the right side of the arc. 
A value of zero indicates that no match was found. 
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After matching, the final step of the geocoding procedure can be 
performed. This step (called step four in the GEOCODING Users Manual) involves 
assigning attributes and coordinates to the matched addresses. This may be 
done in one of two ways. 
The first way involves using the ARC program ADCODE to retrieve attribute 
values from a coverage. Using ADCODE, addresses matched to a GBF code 
attributes from its Arc, Polygon, or Node Attribute Tables. ADCODE adds the 
selected code item to the Address File, then retrieves appropriate values from 
the matching features on the GBF coverage. 
The second way to assign attributes to matched addresses is by generating 
a point coverage which contains one point feature for each matched record in 
an address file. This is done using the ARC program ADPOINTS. When addresses 
are matched from a GBF coverage (as is the case with the DIME files), 
coordinates are interpolated for a specific address by its position in the 
range of addresses which it matches. Interpolated coordinates, when plotted, 
fall upon the addresses' matching arcs. . 
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